S tudies of significant others' behavior toward pain patients have documented the impact of social interactions on pain behavior. For example, solicitous behavior by spouses is associated with increased pain complaints and disability in adults with chronic pain. [1] [2] [3] Similarly, the pediatric literature shows that increased attention from parents is associated with higher levels of pain complaints and disability in children with chronic pain [4] [5] [6] [7] and delayed recovery by children undergoing painful oral surgery. 8 This research is grounded in social learning theory 9 and the findings have been interpreted as evidence that significant others may reinforce patients' pain behavior.
Most research in this area uses self-report questionnaires to assess a significant other's typical behavior toward a patient with chronic pain. For example, a subscale of the Multidimensional Pain Inventory asks respondents to rate, on a scale ranging from ''never'' to ''very frequently,'' how often the patient's spouse engages in solicitous behavior such as taking on the patient's chores. 10 Respondents must estimate the significant other's ''usual'' response to the patient's pain. However, to the extent that unique circumstances influence behavior on any given occasion, respondents may find it difficult to describe ''usual'' behavior. Furthermore, research on selfreport methodology suggests that recollections of usual behavior may reflect the individual's expectations rather than actual experience 11 or may be biased by the most recent episode, the most extreme episode, or other factors associated with particular episodes of a target behavior. 12 Support for the validity of questionnaire measures of significant others' responses to pain patients would be strengthened by evidence that these measures predict subsequent responses to particular episodes of pain.
In addition to assessing significant others' behavior by means of questionnaires, most research in this area also uses questionnaires to assess patients' pain behavior. Notable exceptions are laboratory studies that assessed patients' verbal pain complaints 6 or performance on functional tasks such as lifting and walking. 2, 13 Objective measures of pain behavior that occurs outside the laboratory have rarely been obtained. For example, no studies have documented the extent to which questionnaire measures of solicitous parent responding to children's pain correlates with pediatric health service utilization.
The present study assessed the validity of the Protect Scale of the Adult Responses to Children's Symptoms (ARCS) Questionnaire, 14 a scale that assesses protective parenting in response to children's abdominal pain. First, we evaluated the extent to which mothers' recall of their usual behavior when their children had abdominal pain was associated with mothers' subsequent reports of their behavior in response to specific episodes of abdominal pain assessed during a month-long daily diary study. Because diary methods assess multiple instances of behavior close in time to their actual occurrence, they may have greater reliability and validity than questionnaires and therefore serve as a good standard against which to evaluate the psychometric properties of questionnaires. 15 Second, we evaluated the extent to which mothers' reports of their usual behavior predicted subsequent health service utilization for their children's abdominal symptoms. We focused on abdominal pain because it is the most common pain complaint in children and adolescents. 16 We focused on mothers' protective behavior toward their children because the empirical literature has consistently demonstrated that more protective behavior, referred to as ''solicitous'' behavior in the adult literature, is associated with higher levels of patient pain behavior 3 that might drive increased health service utilization.
METHOD Participants
Participants were a subset of mothers recruited from a health maintenance organization (HMO) for a study of intergenerational transmission of illness behavior. 4 The sample for the larger study (n = 449) included families with children between the ages of 8 and 15 years and in which no family member had a diagnosis of ulcerative colitis or Crohn disease. Approximately half of the mothers who were enrolled in the primary study had received a diagnosis of irritable bowel syndrome at a health care visit to the HMO, Group Health Cooperative of Puget Sound. Mothers participating in the larger study were sorted on a continuum from those with the highest to the lowest scores on the Protect Scale of the ARCS. Participants for the present study were recruited from the high and low ends of the continuum until at least 30 mothers were recruited for the High Protect (n = 32) and Low Protect (n = 35) groups, respectively. The purpose of recruiting from opposite ends of the distribution of Protect Scale scores was to increase the statistical power to detect an association between protect scores and other characteristics of mothers and their children. The goal of recruitment was to have at least 30 mother-child dyads in each group. To achieve this goal we sent out letters of invitation in batches, resulting in overshooting the recruitment goals.
PROCEDURE
Mothers who participated in the original study by Levy and colleagues 4 completed a research protocol that included the parent report version of the ARCS as a paper questionnaire, and their children completed a child report version of this questionnaire. These protocols were completed in their homes or at their HMO clinic, according to the family's preference. Subsequently, mothers' scores on the Protect scale were examined to identify those who scored on either end of the continuum of scores. Mothers were contacted by telephone and invited to participate in a supplemental diary study, described as a study to test the accuracy of one of the questionnaires they had completed earlier. The diary was described and mothers were told that they would be asked to complete the diary each day for 4 weeks for payment of $25. A packet of diaries was sent to mothers by mail an average of 479.8 ± 23.8 days after they completed the original ARCS questionnaire assessment. Mothers were asked to return the diaries at the end of each week using a stamped return envelope provided by the investigators. They received a telephone prompt if the diaries were not returned. The refusal rate by mothers for participation in the diary study was 12.5%.
Data on their child's health service utilization were obtained from HMO records for the year subsequent to mothers' completion of the ARCS questionnaire assessment. Specifically, the frequency and cost of clinic visits for abdominal symptoms and for all health care was extracted from the automated medical record.
MEASURES

ARCS Questionnaire 14
The ARCS is an extension of the Illness Behavior Encouragement Scale 7 which assesses solicitous parent behavior that may encourage children's illness behavior. The ARCS includes scales assessing protectiveness, minimizing, and encouraging responses to children's pain behavior. The Protect scale of the ARCS, which includes some of the items on the Illness Behavior Encouragement Scale, comprises 13 items assessing protective parent behavior in response to their children's pain behavior. The stem for each item is, ''When your child has abdominal pain, how often do you y?'' Responses are rated on a 5-point scale ranging from ''never'' (0) to ''always'' (4) . Items refer to protective parental behavior such as giving the child special attention and limiting the child's normal activities and responsibilities. Examples include: ''bring your child special treats or little gifts,'' ''let your child stay home from school,'' and ''give your child special privileges.'' A total score is obtained by calculating the average of responses to the 13 items on the scale. Alpha reliability is 0.84. The child report version of the ARCS contains 13 items paralleling those in the adult scale and is scored in the same way. Alpha reliability for the child-report scale is 0.86.
Adult Responses to Children's Symptoms Questionnaire-Diary Version (ARCS-Diary)
The Protect scale of the ARCS-Diary Version was created by rewording items from the ARCS to be appropriate for a Diary format. For example, the item, ''How often do you do your child's chores'' was reworded for the ARCS-Diary as, ''Did you do your child's chores?'' On each of 28 consecutive days, mothers were asked to indicate whether their child had experienced a stomachache that day and, if so, whether she had engaged in any of the 13 protective behaviors listed. Response options were ''yes'' or ''no.'' If the child had not experienced a stomach ache, the mother was directed not to complete the remaining items on the questionnaire for that day.
Total scores for protective behavior on the ARCS-Diary represented the probability of saying ''yes'' to each item summed across the 13 items. These probability scores were calculated as the number of ''yes'' responses to an item divided by the total number of days on which the mother indicated that her child had experienced abdominal pain. For example, if the mother reported that the child had abdominal pain on a total of 5 days and that she let the child stay home from school on 2 of those days, the probability of responding ''yes'' for this question would be 0.4. If she did the child's chores for him on all 5 days, the probability for that item would be 1.0. The total score for this child's ARCS-Diary would be 0.4 plus 1.0 plus the probabilities for any other questions that were answered with one or more ''yes'' responses.
Health Service Utilization for Abdominal Symptoms
Group Health Cooperative maintains an automated medical record in which each health care encounter (clinic visit, hospital admission) or service (diagnostic procedures, prescriptions dispensed) is listed together with one or more ICD-9CM diagnostic codes assigned by the provider, the calculated cost of the service or visit, and the date of service. The following diagnostic codes were used to identify services for lower gastrointestinal (GI) symptoms: abdominal pain (789xx), constipation (5640), gastrointestinal motility disorder (5369), encopresis or fecal incontinence (7876), diarrhea (78791, 5645), gastroenteritis (5589), flatulence or gas (7873), abnormal bowel sounds (7875), and other symptoms involving the digestive system (7879). Costs and utilization for this aggregate category of lower gastrointestinal services were summed for the 12-month period beginning with the date of completion of the ARCS questionnaire by the child's mother. Total health care costs and total health care utilization also were calculated.
DATA ANALYSIS
Mothers and children with high and low scores on the Protect scale of the ARCS questionnaire were first compared with respect to demographic differences (Table 1 ). The High Protect and the Low Protect groups were then compared with respect to their ARCS-Diary scores. All 67 mother-child dyads were included in this analysis. Next, the High and Low Protect groups were pooled and nonparametric Spearman correlations were computed between ARCS questionnaire scores and ARCS-Diary scores. The 27 mothers who reported that their child had no episodes of abdominal pain during the 28-day diary were eliminated from the correlation analysis because the diary measure of Protectiveness could not be computed for these participants. Finally, the 35 High Protect participants were compared to the 32 Low Protect participants on health care visits and health care costs.
For comparisons between groups, t tests were used for normally distributed continuous variables such as age, w 2 was used for frequency data, and nonparametric Mann-Whitney U test statistics were used for health care utilization and health care cost data (because these data were skewed, with many participants reporting no GIrelated health care visits or costs). Test statistics with associated probabilities less than or equal to 0.05 were interpreted as statistically significant.
In a secondary analysis we sought to determine whether differences between the High Protect and Low Protect groups on health care utilization and cost data remained significant after adjusting for demographic differences between groups; the General Linear Models statistical program 17 was used for this purpose. For these analyses, the health care utilization and cost data were logtransformed to reduce skew, and mother's age, education, employment status, and race were entered as covariates.
RESULTS
Child age was similar in the High and Low Protect groups (11.66 ± 3.02 y in the Low group and 11.06 ± 2.60 y in the High group). There were more girls in the Low Protect group than in the High Protect group (53% vs. 37%), but this difference was not statistically significant (w 2 = 1.73, P = 0.189). Demographic differences for the mothers are shown in Table 1 . The High Protect mothers tended to be younger and to have discontinued their education earlier. High Protect mothers were significantly less likely to be whites. The majority of participants (63 of 67, 94.0%) completed all 28 days of diary entries. The data were examined to determine whether the High and Low Protect groups differed in the number of diary days on which mothers reported that their children had an episode of abdominal pain. There was no significant difference in the average number of days with pain during the 28-day diary study (1.88 ± 3.28 d for Low vs. 2.29 ± 2.67 d for High, NS). In the Low Protect group, 50.0% had one or more days with a pain episode and 12.5% had 5 or more days with pain episodes. In the High Protect group, 68.6% had one or more days with a pain episode and 17.1% had 5 or more days with pain episodes.
Parent report on the ARCS compared to Diary Data: As predicted, the High Protect group had significantly higher scores than the Low Protect group on the ARCS-Diary (6.60 ± 4.04 vs. 1.13 ± 0.82, P<0.001). A Spearman rank-order correlation was computed to compare mothers' scores on the ARCS questionnaire to their subsequent scores on the ARCS-Diary. This correlation was limited to the 40 mothers whose children had abdominal pain on at least one day during the 28 days of the diary study (16 subjects in the Low Protect group and 24 in the High Protect group). The correlation was significant with r = 0.614 (P<0.001).
Child-report form of the ARCS: The High and Low Protect mother-child dyads, who had been selected for inclusion based on the ARCS scores of the mothers, were also different on the child report form of the ARCS Protect scale: 29.22 ± 11.49 versus 22.45 ± 11.17 for the High and Low Protect groups respectively, t = 2.37, P = 0.01. Child ARCS Protect scores were available for 31 in the Low Protect group and 32 in the High Protect group. The correlation between scores of mothers and scores of children on the Protect scale was r = 0.334, P = 0.007. However, scores on the child report form of the Protect scale did not correlate significantly with the mother-report ARCS-diary scores (r = 0.141, NS).
Health care utilization and costs: HMO medical records for the year subsequent to baseline questionnaire assessment indicated that children of mothers in the High Protect group made significantly (Z = 1.956, P = 0.05) more GI visits (0.14 ± 0.43) compared to children of mothers in the Low Protect group (no visits), and they incurred significantly (Z = 1.956, P = 0.05) higher GIrelated health care costs ($16.47 ± $53.18 per year) compared to children of mothers in the Low Protect group, whose children had no GI-related health care costs. There were no significant differences between the groups in the total number of ambulatory health care visits (3. A secondary analysis was used to determine whether the differences in health care cost and utilization were attributable to demographic differences between the High Protect mothers and the Low Protect groups. Adjusting for the mother's age, education, employment status, and race attenuated the differences between groups for both the number of GI health care visits [F(1,55) = 2.02, P = 0.16] and the GI health care costs [F(1,55) = 2.099, P = 0.15]. For both comparisons, the only significant covariate was mother's education, with higher education associated with lower costs and number of visits.
DISCUSSION
These data demonstrate that mothers' reports of the extent to which they are usually protective in response to their children's pain complaints, assessed by the ARCS questionnaire, are strongly associated with their reports of protective responses to specific instances of their children's pain complaints during a month of daily diary assessments. Furthermore, mothers who obtained high scores on the Protect scale of the ARCS made significantly more HMO clinic visits and had higher health care costs for their children's abdominal symptoms during the subsequent year than mothers who obtained low scores on the Protect Scale of the ARCS. These findings demonstrate the stability of parental responses to their children's abdominal pain over time and support the validity of the ARCS questionnaire.
The child-report version of the ARCS showed a significant but modest correlation with the parent-report ARCS (r = 0.338, P = 0.007), but did not correlate significantly with the parent-report ARCS-diary (r = 0.141, NS). We conclude that the parent-report version of the ARCS more accurately reflects the behaviors of parents in response to children's somatic complaints. We speculate that children, especially young children, may have difficulty critically evaluating the behavior of their parents and they may have difficulty with the level of abstraction demanded by the ARCS.
When the demographic characteristics of the mothers in the High and Low Protect groups were compared, we observed that the mothers in the High Protect groups were more likely to come from ethnic minorities (especially Asian and Hispanic), and they tended to be younger and to have terminated their education earlier. These differences suggest that there are cultural differences in the ways parents respond to the somatic complaints of their children, including what behaviors they consider to be normal and appropriate. The data also suggest that there may be socioeconomic differences in the ways mothers respond to their children's somatic complaints. These demographic differences must be considered when interpreting observed differences between parents in their responses to somatic complaints. Further research is needed to understand these cultural and socioeconomic associations.
The use of small samples is a limitation of this study. The sample size was sufficient to achieve the primary aim of testing the agreement between parent responses on the ARCS questionnaire and their subsequent responses on a daily diary. However, larger samples, including children with more frequent pain, would have made it possible to explore the relation of ARCS responses to child characteristics including sex and pain frequency. A second limitation was the relatively long interval between the completion of the ARCS questionnaire and the diary study. Changes in parent behavior or in the child's health status between these 2 intervals may have contributed to measurement error. However, this long interval has the advantage of showing that behaviors of mothers toward their children's abdominal pain complaints are relatively stable over time.
In addition to the support it provides for the validity of the parent-report version of the ARCS, the study makes 2 important substantive contributions to the empirical literature on parental responses to children's pain. First, the study is based on daily reports of behavior from a community sample of mothers who reported their responses to a pain complaint that is common even among healthy school children. 16 Previous research in this area has been conducted in clinical settings with pediatric patients with chronic or acute procedural pain. Thus, results of this study suggest that it is possible to make meaningful discriminations between parents with different levels of protective responding to children's everyday pain complaints in a nonclinical setting, and that this behavior is relatively stable during the course of a year.
Second, the study showed that mothers' reports of protective responding to their children's abdominal complaints at home predicted subsequent health service utilization when their children had abdominal complaints. This finding underscores that the tendency to respond in a protective way to children's pain may be associated with a variety of parent behaviors ranging from relieving the child from chores at home, to taking the child to a medical clinic. Additional work is needed to extend this research to examine the effects of culture and sex on parents' protective behavior.
